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This book consists of five parts. In Part | one 
will find those definitions and general 
theorems of elementary group theory which 
are needed in the remaining four parts. In Part 
ll the Euclidean group and the Newton group 
are introduced and their structure is 
discussed. In Part Ill a systematic survey of all 
finite and infinite discrete subgroups of the 
Euclidean group is given and not only of the 
crystallographic groups. How the latter groups 
(among them in particular, space groups) are 
used for a classification of crystals is 
discussed in detail and illustrated with 
examples. 


Part IV is devoted to metacrystallographic 
groups which are introduced as invariance 
groups of functions defined on crystals 
regarded as discrete point sets in space and 
in particular, to magnetic groups (which are 
certain subgroups of the Newton group), spin 
groups and colour groups. The role played by 
magnetic groups and spin groups in the 
classification of magnetically ordered crystals 
is described and illustrated with examples. A 
digression into quantum mechanics is made 
where co-representations of groups are 
introduced in connection with magnetic 
groups. Some other metacrystallographic 
groups (for example, colour groups) are also 
discussed. Part V deals with superspace 
groups, which are certain space groups in 
Euclidean spaces of dimension higher than 
three, and with the way in which these groups 
are used for a description and classification of 
incommensurate modulated crystals. 


CONTENTS: Preface. Part |. Concerning the 
mathematical language used in this book. 1. 
Sets, mappings, classifications and algebraic 
structures. 2. A selection of definitions and 
theorems concerning groups. 

Part ll. Affine and Euclidean groups, the Newton 
group. 3. Leading to space-time. 4. Linear and 
affine groups, orthogonal and Euclidean groups, 
gross classification of groups of isometries. 5. 
Matrix representation of groups. 6. Euclidean 
groups € (3), € (2), € (1) and the Newton group 
E(s(3) x Eq(1). 

Part Ill. Discrete point sets in space and discrete 
groups of isometries; in particular, 
crystallographic groups. 7. Leading to 
crystallographic groups. 8. Lattice groups and point 
lattices. 9. Space groups. 10. Classification of 
crystals by means of space groups. 11. 
Decomposable discrete groups of isometries. 

Part IV. Metacrystallographic groups; in 
particular, colour groups, magnetic groups, spin 
groups. 12. Leading to metacrystallographic 
groups. 13. Colour groups and colour functions 
(coloured point sets). 14. Action of the Newton 
group on functions defined on space-time; in 
particular, its action on electromagnetic quantities. 
15. Invariance groups of magnetic and electric 
dipole arrangements in crystals; in particular, 
magnetic groups. 16. Magnetic lattice groups. 17. 
Magnetic space groups. 18. Classification of 
magnetic crystals by means of magnetic groups. 19. 
Macroscopic symmetry of cyrstals; especially of 
magnetic crystals. 20. Spin groups. 21. Digression 
to quantum mechanics. 

Part V. Beyond traditional crystallography. 22. 
Modulated crystals and superspace groups. 
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THERMOPHYSICAL 
PROPERTIES OF MATERIALS 


by G. GRIMVALL 
1986 xviii+ 348 pages Price: US $74.00/Dfl. 200.00 ISBN 0-444-86985-9 


This book considers how 
properties such as elasticity, heat 
Capacity, thermal expansion, 
electrical and thermal conductivity 
are influenced by, e.g. crystal 
structure, lattice defects, 
macroscopic inclusions, 
temperature, pressure, electric 
and magnetic fields. 


In contrast to traditional textbooks 
in solid state physics which give a 
qualitative treatment of materials 
for very simplified systems, this 
book goes a step further and 
enables the reader to obtain a 
quantitative estimation of 
properties of real materials. 


The approach is non-empirical, i.e. 


the contents of the book are firmly 
based on recent and advanced 
solid state theory. The 


presentation, however, leaves out 
mathematical details and presents 
the consequences of the theory in 
a simple form. 


CONTENTS: Preface. 1. Energies and 
structures of lattices. 2. Crystal defects. 
3. Elastic properties. 4. Harmonic 
lattice vibrations. 5. Phonons in real 
crystals: Anharmonic effects. 6. Atomic 
vibrations in defect lattices. 7. Thermal 
properties of few-level systems and 
spin waves. 8. Thermodynamic 
properties of conduction electrons. 

9. Heat capacity of real solids. 

10. Thermal expansion and related 
properties. 11. The electrical 
conductivity of metals and alloys. 

12. Thermal conductivity. 

13. Transport, elastic and thermal- 
expansion parameters of composite 
materials. 14. Anisotropic materials. 
15. Correlation and estimation of 
thermophysical parameters. 
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